1829 to 1835, Rathke would make discoveries in marine biology in the nearby Crimean and Black seas by naming new species as well as furthering knowledge of comparative anatomy [7] . He published work regarding many developmental processes in both vertebrates as well as aquatic animals, giving minute detail into embryological processes [6] . In 1835, Rathke received an invitation from the University of Konigsberg, now named Kaliningrad, to become a professor of anatomy and zoology.
Rathke's pouch
Through his extensive work, Rathke began to develop his theory of Bbackwards metamorphosis^which posited that some incipient structures would be reabsorbed or discarded to give rise to other structures. Using this idea, in 1838, Rathke published (Ueber die Entstehung der Glandula pituitaria) his discovery of BRathke's pouch,^a structure in developing embryos that gives rise to the anterior pituitary (adenohypophysis) [10] (Figs. 2 and 3 ). Rathke's pouch, also known as the hypophyseal diverticulum, is an ectodermal outpouching of the stomodeum (primitive oral cavity lined by ectoderm). Over several weeks, Rathke's pouch undergoes constriction at its base until it completely separates from the oral epithelium and nears its final position as the adenohypophysis. The transition from Rathke's pouch to the adenohypophysis involves the formation of the pars distalis from the rapidly proliferating anterior wall, the pars intermedia from the less active posterior wall, and the pars tuberalis from an upward outgrowth of the anterior wall [2] .
Rathke's cleft cyst
During ontogeny, part of Rathke's pouch may remain, forming the anomaly known as Rathke's cleft cyst (RCC) [1] (Fig. 4) . These are fluid-filled cysts in the posterior portion of the anterior pituitary gland that are epithelium-lined. The most common theory about the origin of RCCs is that the cysts are derived from true remnants of the embryological Rathke's pouch [4] . The incidence of RCC in children and adolescents is unknown, but it is reported that an RCC was discovered in 1.7% of routine autopsies of people aged 10-29 years and in 13-22% of autopsies of older people. Although it is generally believed that a symptomatic RCC occurs rarely, the most common clinical manifestations include headache, visual disturbance, and variable endocrine insufficiencies. Less frequent presentations include pituitary apoplexy, abscess formation, and meningitis [3] .
There are several other pathologies derived from the Rathke's pouch. More rarely, the craniopharyngeal canal which is the pathway of the Rathke's pouch can also remain (after 6-7 weeks gestation), resulting in a persistent craniopharyngeal canal on MRI, which is associated with trans-sphenoidal meningoencephaloceles, ectopic pituitary tissue, sphenoid teratomas, and infrasellar craniopharyngiomas [4] . Craniopharyngiomas are benign and suprasellar cystic masses perhaps are also derived from Rathke's pouch. Radiologically, unlike RCCs, craniopharyngiomas typically demonstrate calcification and approximately 90% have nodular, globular, or rim enhancement [4] .
Later life
Rathke expanded the knowledge of comparative anatomy with publications such as his detailed work on Branchiostoma lanceolatum, which is now commonly used as a model organism for invertebrate development studies [8] . Rathke went on to make numerous discoveries in the field of comparative embryology producing nearly 125 publications until his abrupt death in September 15, 1860. One of his better known works BDevelopmental history of vertebrates^was posthumously published in 1861 and was fundamental in the development of the field of embryology [9] .
Conclusions
Rathke was an early pioneer in the field of developmental biology through his findings of homologous structures between multiple organisms. He traced the similarities in the development of lungs and gills as well as determining the appearance of Wolffian ducts in all mammals and attributing the name to Carl Wolff who first saw the structure in chickens. Rathke was an influential biologist in his day and his contributions continue to shape our current knowledge.
